Recent sightings of dugongs well beyond the southern limit of their accepted range (~27°S) on the Australian east coast prompted a review of past records of dugongs and their current conservation status in New South Wales. While archaeological analyses have identified bones of Dugong dugon in Aboriginal middens at Botany Bay (~34°S) and colonial records indicate stranded animals as far south as Tathra (~36.5°S), there were no verified sightings of live individuals in NSW waters for some years; however, five separate sightings of individuals and pairs were documented in the austral summer of 2002/03 in estuaries on the NSW central coast (~32-33.5°S). It is suggested that conditions such as warm sea temperatures and low rainfall (promoting seagrass growth) may be facilitating explorative ranging south by dugongs.
The IUCN lists dugongs as 'vulnerable' at a global scale and they are also classified 'vulnerable' under the Threatened Species Conservation Act NSW 1995, yet they are not routinely considered in risk assessments for inshore development in this State. Threatening processes such as shark meshing persist. The importance of considering dugongs in future impact assessments for inshore marine and estuarine developments is emphasized.
Bethge, P., Munks, S., Otley, H. and Nicol, S. (2004) . Platypus burrow temperatures at a subalpine Tasmanian lake. Page 273
When platypuses are in their burrows, microhabitat is of great importance for energy conservation, especially where air temperatures frequently fall below freezing in winter. In this study, we investigated burrow temperatures of platypuses (Ornithorhynchus anatinus) living at a sub-alpine Tasmanian lake. Nine individual platypuses were equipped with time-depth recorders with integrated temperature sensors measuring ambient temperature. Burrow temperatures were recorded in two minute intervals for a total of 61 resting periods (duration: 5.45 to 27.20 hours) and were averaged over the period of resting. Mean burrow temperatures were 17.5 and 14.2°C (SD=2.76 and 0.89, respectively, n=9) in summer and winter, respectively, and ranged between 12.2 and 22.8°C for individual resting periods. In winter, burrow temperatures were held fairly constant over the resting period while in summer larger variations were observed. Burrow temperature in winter was found to be up to 18°C higher than outside air temperature. Cohn, J. (2004) . Effects of slashing and burning on Thesium australe R. Brown (Santalaceae) in coastal grasslands of NSW. Page 57
Two studies examined the effects of burning and cutting on aspects of the population dynamics of a nationally vulnerable herb, Thesium australe on the central and north coast of NSW. Study sites were grasslands dominated by Themeda australis with scattered native shrubs (Banksia integrifolia, Acacia sophorae) and the exotic shrub Chrysanthemoides monilifera ssp. rotundata. In the first study (May 1995 to December 1996 , Thesium australe occurred at high density (1/m 2 ) on exposed, longunburnt headlands. In the second study, (December 1996 to December 1998), Thesium australe was at low density (<1/100m 2 ) on more protected and recently burnt hinterland. On the headlands, winter treatments had no significant effect on the survival, density and vigour of Thesium australe. In the hinterland, one year after summer treatments, seedling recruitment resulted in a higher density of Thesium australe in the cut plots than either the burnt or the control. Flowering and fruiting of Thesium australe were not restricted by season. After winter and summer treatments, flowering and fruiting occurred within 6 months and 1 year, respectively. Although exposed coastal headlands may require no management intervention to increase the occurrence of Thesium australe, except where the possibility of shrub invasion exists, a regime of slashing on less exposed hinterlands may be needed to reduce competition from Themeda australis. Further research is necessary to determine if slashing or burning the more protected hinterland would yield different results if carried in seasons other than summer.
Edgecombe, G.D. (2004) The problem of platypus by-catch mortality in the eel, yabby and carp trap fisheries in New South Wales is reviewed, and the results of several experiments to determine the effectiveness of gear modifications to reduce platypus by-catch are presented. Entrance screens with 50-60 mm openings prevented the entry of platypuses into eel or yabby traps. Larger screens were not effective as a deterrent to platypuses entering traps. By-catch of platypuses in the eel fishery can be minimised by restricting traps to estuarine areas, where platypuses seldom occur, and by providing air spaces at the cod ends of traps used in impoundments and farm dams. Prohibiting the use of yabby traps in areas where platypuses are known to occur provides the most practical protection against by-catch of platypuses in this fishery. Platypuses were unable to exit from prototype carp traps, designed to permit escape of air-breathing species, but the provision of appropriately-sized openings at the base of the entrance funnels in these drum traps permitted platypuses to escape. Data collected during a number of studies over a period of 30 years in the upper Shoalhaven River, New South Wales, are presented. A total of 700 individual platypuses (Ornithorhynchus anatinus) were captured during the studies, consisting of 137 juvenile females, 94 juvenile males, 292 adult females and 177 adult males. The overall sex ratios of both adults (1.65:1) and juveniles (1.46:1) were significantly biased towards females. Females were found to live up to 21 years. Very few recaptures of juvenile males made estimates of longevity equivocal, but three individuals were at least 7 years old when last captured. Capture and handling mortality during the various studies was low (0.86%). Sixty-two percent of platypuses marked in the study area were never recaptured, fewer adult males were recaptured than females (36% and 51% respectively) and recaptures of juveniles were much lower than for adults (32% females and 14% males). Recapture data suggest considerable mobility by adults and dispersal by juvenile platypuses along the upper Shoalhaven River and its tributaries. Platypuses were observed foraging most frequently in water >1 metre in depth during normal (91.3%) and drought (82.1%) conditions. Mean water depth in the study pools was 1.08±0.66 and 0.86±0.61 metres during normal and drought conditions respectively. The distribution of depths in the study area was significantly different from the distribution of platypuses observed foraging at these depths (normal conditions Chi 2 = 90.2; p < 0.01; drought conditions Chi 2 = 37.35; p < 0.01). Platypuses were apparently not simply utilising depths in relation to their occurrence but preferring to forage in water deeper than 1.5 metres and avoided depths < 1 metre. Overall distribution in numbers of platypuses observed foraging over different benthic substrate types was not significantly different (Chi 2 = 12.9; p > 0.05) from the distribution of these substrate categories but significant preference was shown for cobbled substrate (Chi 2 = 18.4; p < 0.01) and avoidance of gravel (Chi 2 = 9.7; p < 0.01). These observations have implications for catchment, stream and riparian management, where activities leading to sedimentation and reduced flushing flows may reduce depths and/or alter the distribution of preferred foraging substrates. Grant, T.R., Griffiths, M. and Temple-Smith, P.D. (2004) . Breeding in a free-ranging population of platypuses, Ornithorhynchus anatinus, in the upper Shoalhaven River, New South Wales -a 27 year study. Page 227 A total of 150 captures of lactating platypuses (97 individuals) were made over a period of 27 years in the study area. The proportion of lactating females from December samples ranged from 18 to 80% (mean 43.4±17.7%; n = 21 breeding seasons). The percentage of juveniles in samples taken at the seasons when young were leaving the nesting burrows varied from 0-63% (mean 34.4±17.9%; n = 22 breeding seasons). Only 8.7% percent of captured juvenile females went on to breed in the area; one bred in its second breeding season after emergence but two others did not breed until at least their 4 th breeding season. Some females bred during at least 2-3 consecutive breeding seasons but others failed to breed in consecutive years. The percentages of females lactating in the months of September to April indicated a spread in the breeding season. Lactation in the wild was apparently shorter than reported in captivity, lasting more than 3 but less than 4 months. The majority of variation in breeding activity and recruitment could not be explained in terms of drought or observed riverine and riparian changes during the study. Even from their gross appearance, the brain and spinal cord of the Australian echidna show unusual features. The spinal cord is one of the shortest ever recorded for any mammal, ending at the mid-thoracic level, a feature which may be related to the defensive posture of the echidna. The pattern of termination of unmyelinated afferents in the spinal cord as revealed by lectin labelling with the B4 isolectin from Griffonia simplicifolia is also quite different from that seen in placental mammals, with termination in patches within deeper layers of the dorsal horn. Within the brainstem, specializations of the trigeminal system are apparent with great enlargement of all trigeminal nuclei. The mesencephalic trigeminal nucleus also shows an unusual aggregation of neurons in a central midline position quite unlike therian mammals. While the dorsal thalamus of therian mammals shows compartmentation related to function , the dorsal thalamus of the echidna is remarkable for its lack of cytoarchitectural differentiation. Most of the high encephalization in this mammal is attributable to the highly gyrified cerebral cortex. This cortex is further distinguished by the positioning of the major functional areas (primary motor, somatosensory, visual and auditory areas) towards the caudal pole of the brain.
Higgins, D.P., Tobias, G. and Stone, G.M. (2004) . Excretion profiles of some reproductive steroids in the faeces of captive female short-beaked echidna (Tachyglossus aculeatus) and long-beaked echidna (Zaglossus sp). Page 279
We evaluated and applied an existing faecal reproductive steroid extraction and radio-immunoassay (RIA) procedure to samples from captive short-beaked (Tachyglossus aculeatus) and long-beaked (Zaglossus sp.) echidnas. Steroids were extracted from faeces with diethyl ether, resuspended in 80% methanol and lipids removed with petroleum ether. The methanol fraction was purified and assayed for progestins or oestrogens, results corrected for procedural losses and converted to ng/ g dry weight of faeces. One T. aculeatus was injected with radiolabelled and natural progesterone and faecal extracts were subjected to high-performance liquid chromatography (HPLC) to allow partial identification of radiolabelled and RIAreactive metabolites. The major RIA-reactive substance and the major labelled [
14 C] compound co-eluted with progesterone. An additional RIA-weak compound co-eluted with 20β-dihydroxyprogesterone, and three additional RIA-weak, radio-labelled compounds eluted but were not identified. Increases in faecal progestin of echidnas occurred at 17 ± 3 (n = 5), 33 ± 3 (n = 4) and 48 (n = 1) day intervals, supporting a cycle length of approximately 17 or 33 days. However, further study incorporating more animals, behavioral observations and more frequent sampling of faecal oestrogens is required to produce more definitive results.
Higgins, D.P. (2004). Ultrasonography of the reproductive tract of the short-beaked echidna (Tachyglossus aculeatus). Page 277
We describe a brief investigation of ultrasonography as a tool to monitor reproductive activity and to determine the sex of short-beaked echidnas (Tachyglossus aculeatus). We found trans-abdominal ultrasound to be of limited use for monitoring ovum development but it appears to be useful for imaging the uterus. We also found ultrasonography to be a useful tool to confirm the sex of echidnas by visualizing the testis.
Lindley, I.D. (2003). The Yule Island Fauna and the Origin of Tropical Northern Australian Echinoid (Echinodermata) Faunas. Page 99
Systematic description of the rich Lower Pliocene echinoid fauna from Yule Island, Papua New Guinea, and recently available palaeogeographic data from onshore Papua, the Gulf of Papua and Torres Strait have provided new insights into the origins of the extant tropical northern Australian echinoid fauna. Previous studies of echinoderm origins, hindered by a lack of fossil evidence, concluded that tropical northern Australian echinoderms were derived predominantly by Recent migrations from East Indian and West Pacific stocks. However, 47 per cent of species from the Yule Island fauna are extant in northern Australian waters, indicating that present faunistic patterns were to a large extent, in-place by at least the Lower Pliocene. Palaeogeographic evidence supports the earlier observations of H. Barraclough Fell, that migration of echinoid stock into (and out of) eastern New Guinea and tropical northern Australia probably occurred during the Lower to Middle Miocene, when widespread tropical to sub-tropical reef development occurred across a 5 600 km belt from SE Asia through New Guinea and into the SW Pacific as far as Fiji. This favourable pathway for exchange between echinoid stocks disappeared during the Upper Miocene, when the onset of tectonic instability throughout the region, and the establishment of a discontinuous volcanic arc, resulted in influx of terrigenous sediments and may have caused the death of the reef complex. This pattern of sedimentation has persisted to the present. Lunney, D., Grant, T. and Matthews, A. (2004) . Distribution of the platypus in the Bellinger catchment from community knowledge and field survey and its relationship to river disturbance. Page 243
Platypus distribution in the Bellinger catchment was investigated using a combination of field and community surveys. The field survey in 1996 consisted of netting and observations from the river bank and a canoe. The community-based wildlife survey consisted of a questionnaire and colour maps on which respondents were asked to mark the locations of sightings. Platypuses were observed or caught in 36 locations from all three rivers of the catchment. Two of the three platypuses captured were lactating females. The community recorded 123 locations of platypuses. The fact that the wildlife survey yielded similar results to the field surveys in identifying the location of individuals highlights the value of community records for platypus surveys. There were major floods in 2001, after which we contacted respondents who had reported seeing platypuses three years before. Of the 21 respondents who had been near the river since the flood, 7 had seen platypuses, principally in the tributaries of the Bellinger River. The habitat quality of the rivers was evaluated for platypuses and records were related to disturbance and rehabilitation. The species has survived in this system, but its future can only be assured by strategies which prevent further degradation of its habitat and institute proactive rehabilitation of the damaged sections of these streams.
Moulds, T. (2004). Review of Australian cave guano ecosystems with a checklist of guano invertebrates. Page 1
This work provides a check-list of all invertebrate species known, or believed to be, associated with cave guano in Australia. A total of 240 species in 121 families, representing 25 orders is listed. These species inhabit 60 karst areas in all mainland states of Australia and Christmas Island (Indian Ocean). Comprehensive assessment of all available records (published and in collections) show that the distribution of several species is more extensive than previously believed. It is unknown whether this is because of inadequate identification of specimens, poorly defined taxonomy or unrecognised intra-species variation due to a lack of specimens. Twenty species from five orders show restricted distributions and guano dependence, although endemic status can not yet be assigned. Amongst these species, eight pseudoscorpions and eight Coleoptera are distributed across several mainland states and Christmas Island. This is a review of the structure and innervation of the mechanosensory organ, the push-rod in skin of the platypus bill and echidna snout. Four receptor types can be identified in association with push rods in platypus and echidna: (i) central vesicle chain receptors, (ii) peripheral vesicle chain receptors, (iii) Merkel endings and (iv) paciniform corpuscles. Function of the vesicle chain receptors remains unknown. Merkel endings are known to be slowly adapting with irregular discharge (SAI) while paciniform corpuscles are rapidly adapting vibration-sensitive (RA). Recordings made from echidna nose skin have identified both SAIs and RAs. In addition, responses typical of SAII endings (regular discharge) and rapidly adapting, but vibration insensitive, responses were observed. It was concluded that the push rod in monotremes is not associated with mechanoreceptors unique to the group. Skin of the platypus bill and the echidna nose contains erectile tissue. It is conjectured that blood engorgement inflates the skin to facilitate contact between push rods and the external environment. In addition platypus push-rods have a ring of contractile tissue around their tips which, on contracting restricts mobility of the rod, perhaps when the platypus leaves the water. Possible cooperative roles between electroreceptors and mechanoreceptors are discussed. Electrophysiological recordings from single tactile sensory nerve fibres supplying the limb extremities in the echidna (Tachyglossus aculeatus) reveal a remarkable resemblance between monotreme peripheral tactile mechanisms and those of placental mammals. The similarities apply to a concatenation of attributes, including the classification of sensory fibre types and aspects of functional properties and tactile coding capacities. The analysis demonstrates that high-acuity tactile signalling from the distal forelimb in the monotreme is based upon a triad of major tactile fibre classes as is the case for placental mammals. Furthermore, the functional similarity between corresponding classes in monotreme and placental species suggests that peripheral tactile sensory mechanisms are highly conserved across evolutionarilydivergent mammalian orders.
Evidence for a unique and striking dependence upon tactile sensory mechanisms in monotremes comes both from behavioural observations on the animals and from the exceptional prominence given to the representation of tactile inputs in the cerebral cortex of these species. In the platypus, for example, almost half of its lissencephalic cortex is allocated to the processing of inputs from the bill. Furthermore, within the specialized area of bill representation in the platypus cortex, the receptive fields of individual neurones are amongst the smallest ever recorded within the somatosensory areas of cortex (often <1mm in diameter), presumably conferring great fidelity and precision on the tasks of tactile localization and discrimination involving the bill. However, in both the platypus and the echidna there is a complete and highly ordered somatotopic representation of tactile inputs from the contralateral body surface, conforming with the so-called primary somatosensory cortex (SI) of other mammals. Controversy applies to the issue of whether additional, multiple body representations are present in the monotreme cortex, as neither Lende (1964) nor Bohringer and Rowe (1977) found evidence of this, in contrast to Krubitzer et al. (1995a) , who have argued for four body representations in the cortex of both the echidna and the platypus. Twenty-nine conodont species are documented from the Wahringa Limestone Member and other isolated limestone pods of the Fairbridge Volcanics, in the Bakers Swamp area between Wellington and Orange, central New South Wales. Three conodont assemblages are recognised within the Wahringa Limestone Member. The oldest is characterised by the occurrence of Pygodus protoanserinus and Pygodus serra, indicative of a late Darriwilian age (Da3 to early Da4). The overlying assemblage B, bearing Belodina monitorensis, probably ranges across the Mid to Late Ordovician boundary. Assemblage C with abundant Belodina compressa in the upper part of the Wahringa Limestone Member is of late Gisbornian (Gi2) age. The conodont faunas are significant in being the first described from the Lachlan Orogen in New South Wales spanning the Mid to Late Ordovician interval, although resolution of the actual boundary level is limited in the section measured.
